A3, (3/2)(-3 + V5), 3V2/2, (3/190) (-15 + (35) l/2), (15 -(15) 1/2)/70 .
The over-all evidence suggests very strongly that in most practical situations method (A) is preferable to method (B). By Jay A. Leavitt
The Taylor series expansion of y = 1/(1 + x2) about x = 0 has a radius of convergence R = 1, while the function itself is analytic for all real values of x. In order to represent 1/(1 + x2) by a Taylor series for values of x outside the interval (-1, 1), it is necessary to expand about a point of nonsymmetry.
In practice, given an analytic function/(x), one uses only its truncated Taylor series Tn(x). The expansion of such a truncated series of order n, i.e. Tn(x), about the point b provides a polynomial, say Vn(z) where z = x -b, which is of order n. But Vn(z) converges to f(x) only in the original circle of convergence of the T"(x). Nevertheless, this property is used to produce a sequence of even polynomials, Unix), which have real coefficients and which converge to y = 1/(1 + x2) in a lens-shaped region that includes an extended interval of the real axis.
Let us expand l/(x + i) about a; = (X -l)¿and l/(x -i) about a; = -(X -l)i and truncate; X > 1 real. where s = x -(X -l)i and t = x + (X -1)¿. P"(s) and Q"(i) approximate series that converge in the circles of radius |X| with centers s = 0, t = 0 respectively. The intersection of these circles is a lens lying between -V (2X -1) and + V (2X -1) on the real axis and between -hi on the imaginary axis.
If we translate Pn(s) and Q"(¿) to the origin, the expansion
is a polynomial approximation for 1/(1 + x2) in this lens. Furthermore, this polynomial is real and symmetric in x because the coefficients of xk vanish for k odd, and are real for k even,
This approximation can also be obtained by using a theorem by Appell.2 By summing the geometric series (1), we find that the error, Rn+i, is given by: Below is a comparison between the standard Taylor approximation and the method of this paper. The degree is 27 and X = 2. The odd coefficients are zero and the even are given by :
. 
